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(57)Abstract: 

PROBLEM TO BE SOLVED: To safely operate a switching element 
by more surely detecting a spark between dust collecting 
electrodes in a pulse power source device for electric dust 
collector. 

SOLUTION: A high voltage pulse is generated by providing a DC 
high voltage power source 1 , a choke coil 2, a capacitor 3 ? a f 
thyrister 4, an inductance 6 and a transformer 8. The high voltage 
pulse is applied to the dust collecting electrodes 9 by 
superimposing on a DC high voltage power source 10 at the 
secondary side of the transformer 7. A detecting circuit 1 2 
connected in parallel to the dust collecting electrode 9 is 
constituted so as to connect in series many parallel connecting 
bodies of resistors and capacitors, a current transformer 10 is 
inserted in series at the lowermost part of the parallel body of the 
resistor and the capacitor to supply current signal to a spark 
discriminating circuit 20. The voltage of the parallel body of the 
resistor and the capacitor at the lowermost part is supplied to a 
monitor circuit 40 by a voltage signal. 
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* NOTICES * 

JPO and NCXPI axe not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The dust collecting electrode connected to the 1st direct-current high voltage power supply and this 
1 st direct-current high voltage power supply, It has the pulse generating circuit which consists of the antiparallel 
connection object and the inductance for resonance of the capacitor and the switching element, and diode which 
were connected to the 2nd direct-current high voltage power supply and this 2nd direct-current high voltage 
power supply. In the pulse power unit for electrostatic precipitators which superimposes the pulse output of this 
pulse generating circuit on said dust collecting electrode The detector constituted by making into a business 
number serial resistance which connected the capacitor to juxtaposition, respectively is connected between said 
dust collecting electrodes. The pulse power unit for electrostatic precipitators characterized by discriminating as 
a spark of said dust collecting electrode when the current which flows to this detector is detected through a 
current transformer and the detected current exceeds a predetermined value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pulse power unit for electrostatic precipitators especially 
equipped with the spark detector and the circuit for simplification of the adjustment, and improvement in the 
speed of detection about the pulse power unit for electrostatic precipitators. 
[0002] 

[Description of the Prior Art] Since can use a dust collecting electrode as a capacitor, series resonance with a 
resonance inductance or the leak inductance of a transformer can be used, and dust collection efficiency can be 
gathered against a back discharge operation of high resistance dust and resonance energy is collected by the 
power source as feedback current, a pulse electric charge type electrostatic precipitator has high effectiveness. 
[0003] In the pulse generating circuit of this pulse electric charge type electrostatic precipitator, by carrying out 
the trigger of the switching element, the sine half wave-like resonance current of the forward direction flows, 
and an electrical-potential-difference pulse occurs. If a current flows to the thyristor which is a switching 
element and a pulse voltage passes over a peak, the time amount which the pulse voltage is increasing will 
change to the diode for feedback connected to a thyristor and reverse juxtaposition at the sine half wave current 
of the negative direction, and a reverse bias will start and carry out a turn-off to this reverse current period in a 
thyristor. There is a spark, and when a spark occurs in the electrostatic precipitation inside of a plane before the 
recovery time of a thyristor passes, even if it will be in an OFF state, in the condition that gate supply is not 
carried out, a thyristor may be turned on compulsorily and may be destroyed inter-electrode [ of an electrostatic 
precipitator ]. As this cure approach, spark generating of the electrostatic precipitation inside of a plane needed 
to be detected, the trigger of the thyristor needed to be carried out again, and the following spark detection was 
carried out. 

[0004] The potentiometer by the resistor is connected to the both ends of a dust collecting electrode, and an 
electrical potential difference is detected. The electrical potential difference impressed to a dust collecting 
electrode is the wave superimposed on the high-pressure pulse by direct-current high pressure, and, occasionally 
a spark generates it. These waves contain the frequency component from an in one direction flowed part to 
about 1MHz, in the potentiometer of only a resistor, it is proportional to a wave and reliance right detection 
cannot be performed. It is because applied voltage is high, so a large number series connection of the resistor 
which constitutes a potentiometer must be carried out, therefore it serves as not only a part for pure resistance 
but a complicated network for a part for an irregular inductance, or electrostatic capacity. Then, conventionally, 
it is amending by connecting a capacitor to the resistor which constitutes a potentiometer at juxtaposition, 
respectively. 

[0005] And the potentiometer which carried out this amendment detects the electrical potential difference of a 
dust collecting electrode, and at the time of spark generating, when a detection electrical potential difference 
exceeds to the value of reference voltage, it accepts as spark generating. However, since the wave of a spark 
was equivalent to the frequency of about 1MHz on the other hand, it was difficult [ it / the fundamental 
frequency of a pulse was about 10kHz, and ] to carry out adjustment amendment of the potentiometer so that it 
might become a flat property to the large frequency of only this. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at carrying out a more perfect detection 
operation and operating a switching element safely about detection of the spark between dust collecting 
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electrodes, in the pulse power unit for electrostatic precipitators. 
[0007] 

[Means for Solving the Problem] The following means are proposed in order to solve this technical problem. 
Namely, the dust collecting electrode connected to the 1st direct-current high voltage power supply and this 1st 
direct-current high voltage power supply, It has the pulse generating circuit which consists of the antiparallel 
connection object and the inductance for resonance of the capacitor and the switching element, and diode which 
were connected to the 2nd direct-current high voltage power supply and this 2nd direct-current high voltage 
power supply. In the pulse power unit for electrostatic precipitators which superimposes the pulse output of this 
pulse generating circuit on said dust collecting electrode The detector constituted by making into a business 
number serial resistance which connected the capacitor to juxtaposition, respectively is connected between said 
dust collecting electrodes. When the current which flows to this detector is detected through a current 
transformer and the detected current exceeds a predetermined value, the pulse power unit for electrostatic 
precipitators characterized by discriminating as a spark of said dust collecting electrode is proposed. 
[0008] 

[Example] Drawing 1 is one example of the pulse power unit for electrostatic precipitators concerning this 
invention. A high-pressure pulse is generated with the direct-current high voltage power supply 1 , a choke coil 
2, a capacitor 3, the thyristor 4 that is a switching element, an inductance 6, and a transformer 8. When diode 5 
is connected to reverse juxtaposition at a thyristor 4 and the polarity of the applied voltage of a thyristor 4 is 
reversed with a resonance operation, it flows and protects. By secondary [ of a transformer 7 ], this high- 
pressure pulse is superimposed on the direct-current high voltage power supply 10 through a capacitor 8, and 
carries out an electric charge to a dust collecting electrode 9. The detector 12 is connected to the both ends of a 
dust collecting electrode 9, one of the detecting signal of this is sent to the monitor circuit 40, and another 
detecting signal is sent to the spark discriminator 20, and is further sent to a control circuit 30. 
[0009] The spark discriminators 20 sending out of the signal of spark generating carries out actuation which 
prevents destruction about the ignition signal of a thyristor 4 in response to the signal in a control circuit 30. 
[0010] The monitor circuit 40 generates the electrical potential difference proportional to the pulse shape 
between dust collecting electrodes 9, and ** it to the operation of an electrostatic precipitator. 
[001 1] Drawing 2 is the partial detail drawing of one example of the pulse power unit for electrostatic 
precipitators concerning this invention, and has shown the concrete circuit connected to a detector 12 and this. 
[0012] The interior of a detector 12 carries out the series connection of the 20 resistors of resistors 1301, 1302, - 
1320, and connects 20 capacitors 1401 and 1402, --, 1420 pieces to these, respectively. And the upstream of a 
current transformer 15 is connected to the end of a resistor 1320, and the upstream other end of a current 
transformer 15 is connected to the parallel connection object of a resistor 16 and a capacitor 17. Secondary [ of 
a current transformer 15 ] is extended to the input of the spark discriminator 20 by 2 heart shielding wire 18. 
Moreover, the both ends of resistor 16** are extended to the input of the monitor circuit 40 by shielding wire 
19. 

[0013] Secondary [ of a current transformer 15 ] is extended by 2 heart shielding wire 18, and the spark 
discriminator 20 is a resistor 206. It connects. This resistor 206 In both ends, the signal level proportional to a 
changed part of a current which flows to a detector 12 occurs. Furthermore, it is diode 205. It minds and is a 
resistor 204. Capacitor 203 It is a comparator 201 while being sent to a parallel circuit. It connects with + input 
terminal. Diode 205 Only a polar signal required for spark detection is taken out, and it is a capacitor 203. 
Resistor 204 An unnecessary high frequency component is removed among the sent signal levels. Comparator 
201 - input terminal is reference voltage 202. It connects. Therefore, the signal level proportional to a changed 
part of a current which flows to a detector 12 is reference voltage 202. It is a comparator 201 when exceeding a 
value. 209 It is set to H level. In addition, resistor 206 The reference diode 207 by which was connected to 
juxtaposition and series connection was carried out, and 208 It is for controlling that an excessive electrical 
potential difference occurs. 

[0014] The monitor circuit 40 is an operational amplifier 401 about the electrical potential difference generated 
to the both ends of the resistor 16 in a detector 12. It connects with + terminal. Resistor 403 Capacitor 402 It 
connects with a resistor 16 and juxtaposition equivalent, and is for adjustment. This operational amplifier 401 - 
input terminal is an output terminal 404 about the electrical potential difference which is connected to the 
output terminal, formed the circuit called the so-called voltage follower circuit or the so-called buffer circuit, 
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and is proportional to the electrical potential difference between + input terminal and a common line. It is made 
to generate. 

[001 5] Drawing 3 is a wave form chart for explaining actuation of the pulse power unit for electrostatic 
precipitators which this invention requires, and is (a). The applied voltage of a detector 12 is shown and it is (b). 
Comparator 201 The electrical potential difference of + input terminal is shown, and it is (c). Output terminal 
209 of the spark discriminator 20 An electrical potential difference is shown and it is (d). Output terminal 404 
of the monitor circuit 40 An electrical potential difference is shown. 

[0016] Drawing 3 (a) It sets and a pulse voltage generates the electrical potential difference impressed to a 
detector 12 from time of day tl before t2. In this time of day t2, the absolute value of a pulse voltage serves as 
the maximum. Moreover, a spark occurs in the process which a pulse generates again in time of day t4, an 
electrical potential difference once becomes zero steeply, and it is settled with an attenuation nature oscillatory 
wave form. 

[001 7] Drawing 3 (b) It sets and is the above (a). A part for the current change corresponding to a wave is 
shown. Time of day t2 to t3 is lower than the value of reference voltage 202, although a forward curve appears 
slightly. At the time of day t5 when a spark occurs next, corresponding to a steep start wave, the amount of [ of 
a detector 12 ] current change becomes a large value, and it appears. This value exceeds the value of reference 
voltage 202. Therefore, drawing 3 (c) It is the output terminal 209 of the spark discriminator 20 so that it may 
be shown. It is set to H level at time of day t5. 

[001 8] Drawing 3 (d) It sets and is an operational amplifier 401 . Output voltage is shown and the wave mostly 
proportional to the applied voltage of a detector 12 appears. This wave is used as a monitor. 
[001 9] About the constant of the component part of a detector 12, if it chooses so that a current value may 
become small if possible, power consumption can be stopped low and it is convenient. However, by the resistor 
of a too much high value, and the capacitor of small electrostatic capacity, the difference in in the detecting 
signal and external noise signal is lost, and it also becomes receiving a failure. Therefore, comparison 
consideration will be carried out between power consumption and noise evasion. A capacitor is chosen with the 
value of dozens to thousands picofarad with serial compound electrostatic capacity, and that [ a resistor's ] 
which can be chosen as hundreds megohms with the serial total resistance is common. And a desirable 
operation will be acquired if the division ratio of a resistor and the division ratio (reciprocal ratio of electrostatic 
capacity) of a capacitor are chosen as a near value. 

[0020] Drawing 4 is other examples, and by selecting more highly the electrical potential difference of the 
direct-current high voltage power supply 1 , the difference from the example shown in drawing 1 excludes a 
transformer 7, and moves making a capacitor 8 absorb the function of a capacitor 3, and the connecting location 
of a switching element. It is the same as that of the example shown in drawing 1 in topology, and acts similarly, 
and effectiveness is acquired. 
[0021] 

[Effect of the Invention] Since this invention has the description which was explained above, the high-speed 
spark detection of it is attained by the easy circuitry only by adding a current transformer for the detector of an 
about 10kHz frequency band, and easy adjustment. Since high-speed spark detection was attained, the 
dependability of the switching element of pulse generating can be raised. Also at the time of starting and the 
reboot after a spark, since a sensing output is carried out, a control circuit is independently needed in the 
conventional spark detector. In this invention, since the problem does not exist, a circuit is simplified. 
Moreover, in order to make spark detection answer in 1 - 2 microseconds, the detector of a frequency band 
1MHz or more is required, and the big cost and the big man day to a configuration and adjustment of a circuit 
end with the adjustment in this invention with easy **** and are conventionally economical. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/5/2005 



JP,1 0-076 182,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 








< 






t - 9 




; 

30 




20 


J 

*0 



[Drawing 3] 



T 



t0 tl tt t3 t* tS t* 

[Drawing 2] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/5/2005 



JP,10-076182,A [DRAWINGS] 



Page 2 of 2 



12 



If 



IM2 



20 



20? 



a=rr 



19 



2r 



f 5 /• 201 



2«( 

/ 



i 



ZOf 



202 



787 



f 



ii 4= 



$41 l<h 



\ 



4«2 












c 




; 




; 


30 




20 




[Translation done.] 

http : // www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 



12/5/2005 



(19)B#H#Sf/r (JP) (12) £t §| J^F fH= £t (A) (11)»IWBM&W## 

^5i :5 F10-76182 

(43)iiBBB ¥&10¥(1998) 3 £24B 



(51)IntCL e 
B 0 3 C 3/68 
3/66 

H0 2H 7/12 
H0 2M 9/04 



F I 

B 0 3 C 3/68 
3/66 

H 0 2 H 7/12 



E 
G 

H0 2M 9/04 C 

mtmiz mxmv&i fd (± s m> 



(2i>aiHs# 


4$H¥8-255416 


(71)fflSA 


000103976 










(22) me a 


¥jBfi8^(1996)9 ^5B 




3tta»aaKJStBiTBi8Si# 






(72)»K# 





















(54) bsw©***] nsssmmm/vvxmmmm 



(57) 

7 ©~^flij-ciassa;fEm®io{caa b 9«:w 
irr*. c(om^ms9{c^jSiK5n?c«itmnis8i2tt 

T8P«:e5>J(c^ffiSi5*#AL-CX/N-- ; }'^(||ilffi20{c 
1 v>mM<Dn&.**~ & @g§40K:iIEEfI-s|£{»*& 



******* 




(2) 

1 

in^as i) mi ©ttisnfff^ast. c<om 1 ©ffisss 

mm ■< > y Z * >x t tP 6, ft S 26£@Sg*<i;t 

r •& msygg&ffl * )\> * mm&g. «c t > r . 
mc hxn&z Mc&mm&zmt&mm&mtctm io 

[0 0 0 1] 

mMm&m'Wxnmm&icmTz. 20 

[0 00 2] 

©fc tt-f > £>x i<DBJim31^fiJffibAit©-c* 
[0003] c©A;i/*<^fi5!es^3lfi®©A.)i,xfg 

£>.&g#$> 9fcTF©<fc 5 tjiXj-i- f&mt: l/Tl>fc. 

[0004] mams©M^«:sta§cc«t 
iMHzm&£x<Dmmus,ftz^A,xis<). 

■C#ftt». &-t?&*> t #JEg£fllj£-f SfiJSIStt. EfJjJD 

mKi>m^<Dx&&m$immLfj:tttiterj:t>tj;<.x. * 50 



10-76182 

2 

<Dtc#Mftti:t&Vi5i-tc.l1Xtz< . *fi}C»©-f 
[0 00 5] -eLTC©?iIE£L;re»ff§K:J:»35l& 

.se©.ijE*i*au ^^-^^©<t*tc«. smu 

JE©ffitC*f #fflfiE#ii;t -5 C <b (C«fc 0 * IE 
£«LS«>-5>fc©tN&.5„ U*>Lft*J6. /^U^©S*S 

1 0 kHz fter *> 0 . — -ft* * vm&it 1 

[0006] 
[000 7] 

[iiis*j§?fc-rsfc«>©#!g] c©^s*^-r^/<: 
JWT©^s*a*-ri. -rftt>%. mivmm&K. 

i. m2©itSSEiSff«iS<!:. C©^2 ©i£&»E«jgi«: 

t # ms&nmmmcoz ttu xmu set zmm 

[000 8] 

ffi&mv—ms&mx&z. rn.msE.mm lifa-^ 

-C;l/2 is^f'^iJ-a i^-f ■? 3- >?m*X V 
4 t Z 2>Z6 t$tK&8 tK.£QHSE.'*A> 

*5SgS3nr. *^fflK:j:»3-y-^';x^4©En»Dmff 
©ett^gj&bfcitKgiiL-tfi^-r*. c©iSE^ 

9©P5ffi{c{i^aii5i88i2*is^snr*j'p. c©^mm 

^©-- p{i*-^@K40«:ii6n. fc^-o©tfetmi# 
«^^--i'^giJlsIK20{ciM6n t S6tc$fjaiii8S30K:ii 

[0009] *#S(I|51gS20*sx>-N-- i;^©(i 

•^^rjum-rsi. *<oimz&vxmw®3&3oxav--< 
s. 



3 

[ooii] 02 at. *mxt f c%*>m$mmmi'™> 
[ooi2] muBvaionmt* sta^i3oi, uo 

n^ c tl20®(D3>f r >1fl4(XL 1402, - % 1420<@£&i& 
■T^o ^LTSCiSl32CXD-«g«:^Sl5<D-ycffilJ^S 
^SU. ^8£Si»Z>-^lSJf6attStagl6i=i>7 r >1fi7 

-;l> FSis^<J:0^^-"-^^JInlK2(XDA^^rj2g^ 
[0013] X'i-*#MBB20l£. St**i5©n* 

*-f*-F205 *^OrfifSS204 <b3>^>1^203 i 
®^J@B0CiS6ft£<!:£fe«: % 3>^U-*2Q1 <£>+ 

tcjjaEttSttom^/c^iffiotHu. ^>f :r >^203 « 

202 Wgg&Sft*. U/c3W^r«ffilHlB5l2K:jfttlS«« 
£<t£t£, 3>7tU- jr201 <£>209 ttH U^KCtti. 

ftfcgsff^-r*- F207 . 208 j*a*tt«ff3&s«*r 

[0014] *~*Ip1B40«:, ^tBliIKl20*OSei 

8§R"T£. S!SS403 <tn>-r>1f402 « % ^«WCC« 
fi!SSi6iaB^JCc««3tirfcO. ii^<Dfe<Dr£> 
*. C^#Jf*I^40i©-A^T-«W^» : F-^Sg| 

»7tHB£W«i4BB**iSU +A*ffiB L d::3^ 
>*IB©«ffK:ttWUfc«ff*U*iSHF-404 

[0015] H3 (2. ^oRsituinn^ 

^*^HOttff*KIB^5^8&<3!>aBgH'C*0, (a) 
tttftffiilBa2©EP3!jp«ffi**L % Cb) tt=i>^U-*20 
1©+A#«»©SBE*7SU (c) tt*-*-**PJMiaB 
20©a*«HF-209 <E>mffi£^U (cQ £@B40CT> 
Ui^ffi^404 (DmjE^^To 

[0016] S3 (a) (C*a>T , 4fcffi@Bl2K:EMin3 
*^SBt4Cc*5i>m^^ju^*J«^"rs5aiS'r^ 



(3) «fHV 10-76182 

4 

'*-9tfi&&oxnmtMmic— s-tfnK&o* hock 

[0017] 03 (b) fc*$(,>T«, _hlB(a) OigSKK: 

*>r^«CjE©fl»3&J3Hti4^ S«mff202C^ffi<i:0ffi 

D^fc»JtLr*aiHBi2fl[>«j«{fc»3&J**C»fllt 
fcoTJUft*. C<DffiteSi*mff202<Dfif£Sit£ o u 
fctfoT03(c) «CjR-TJ:9K^^-^JJIIHK2CW)ffl 
10 #SS*209 «^S0t5T HU^i^CS. 

[0018] 03(d) fC4*t>TI£. S5SLif4iS4Ql © 
ttffllHlBl2<DEPJnSfftCK«Jt0!lU/c 

[0019] tfeffllHlBl2^«^ D a pCD^K:oCiT 

[0020] 04«ffe(DWS0S'c*o, sicc^-r* 
-rzcticj:*). seees7*«s. n>f r >if3(D^te 

[002 1 ] 

T£CDT. 10kHzHfi[(D^»^iS(DlftHilpIBCC^ 

«*iffl!inr**ewc«#ftHB«j«, B^feiss-cKS 

«»»«©«WHB3WifiW'r*0, HRKXtlfe PHgW: 
[0M(D©WcClft?Q] 

[a i ] *^^%^muMmm^^wnaK>- 

50 [02 ] ^^(Cff««9UU^^^^^S»»«<D- 



(4) 



10-76182 



[S3] *§mi£&z?mmmm}^j\>xmwgim(D® 
[04] xmi&mzi&mm&m^frzmm&mom 



i 



2- 3 • 



[0 1 ] 



201 -3>Al/- £ 



6--f > 

9-JUNNi 
IS— 21&is—JV 



401 '"MWIB 












< 




; 




/ 


30 




20 



* 



'12 



10 



T 



•t - 9 

(2) » 



T 



40 



[133] 


|f» — 


V \ 









tf) • 



to ti tt ta 4* tf «i 



(5) 



«fBPP 10-76182 



12 



^ ti 



n 



US* 



/fin 



20 

_i 



20t 



20S jp, 



202 




r 

403 



\ 



V>2 



) 



W4- 



[14] 



i 

3* 



2 

/ 



TV. 



* 

i 



T 











*— 




; 




; 


30 




20 



* - y 



T 



40 



